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(54) SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
PROBLEM wo package) structure by which a 

ESTof th samelet mounted on a semiconductor chip. 
SON: A lead frame 4 to be adhered to ~n^or 
chio 1 is almost the same in s.ze as the chip 1. The surface 4e oi 
an inier lead 4a of the lead frame 4 is coined to form a corned 
TartTwi h reduced thickness. The lead frame 4 and the end 
LTface " c of the chip 1 are adhered to each other w,t i a ubh, 
faced adhesive tape 3 interposed. The corned ^of*einner 
lead 4a is connected with a bonding pad 2 of the chip 1 ™ousn * 
Wiriinc \vire 9 The surface la of the chip 1 is packaged With a 
S3K£Z uneTeby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * . . 

► office is not responsible for any 
S^i'SE- * the use of this translation. 

, . This decent has been translated by con.puter.So the translation may not refect the ong.na, 

r* C *** y shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 

[Claim(s)] cmirnnductor chip and abbreviation same size on the surface 

[Claim 1) Pile up the ^^^^X^Co^^k^MuiA 
of a semiconductor chip, and it sticks t uougn wn f ron t-face side of a semiconductor 

semiconductor chip of a leadframe by th ^.ng une ^ ^ ^ ^ 

chip is closed by the mould resin so that it W*™™™^ ^ 
lead. In the semiconductor dev,ce which *e thickness by the 

resin front face The semiconductor ^^^^S^^ lower one step than an 

^^"^^^^ - m - ^ - fr ° nt 

i£^T- « ^ leadframe is piled up on the surface of a 
semiconductor chip by the mould resin. adhesives which 

between an inner lead side but between outer lead sides. 



[Translation done.] 



.../tran_Nvcb_cgi_CjjC^u=lntp 0 o?A%2FVo2F^v6.ipdl.jpo.gojp 



%2FTokujitu < !-'o2FtjitemcnlO.'01/2003 



* NOTICES * 

„ » nt Office is not responsible for any 
jrages a cTused by the use of this translation. 

,.Tto document has been transited by computer. So the translation may not reflect the original 

?S«shows the word which can not be translated. 
3 '.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0 ? 01 ] , • i r m in which invention belongs] the semiconductor device with which this 
[The ^'^^^ ^3 ^- especially, a chip size and abbreviation - it is related 

w r r ^ > ackage — with the same size 

E2?° 21 - r,h. Prior Aril Although the LOC (Lead On Chip) structure which can contain the 
[Descriptor , of h e Pnor AUhough k on a , arge scale is adopted 

^S£S P^ om Access Memory) corresponding to the demand of high density 
!Sw^Da2S^uS£ miniaturized by even chip size level by the increase ,„ capacity has 
assembly, the P* c ^8* . . - red thal the semiconductor package for electromc 
come to be requ.red Mo eo e «*£a"™™ reduction of sizes , such as a personal computer, 

st 'Xw^ cert ^ on,y the area which a r, ka f ge t° h n ! y has ch y 

fs cXd ^forTo in the Sickness direction of a package rather than ,t is asked for this 
J^?S^iion.ny. the semiconductor device called CSP (Chip Scale Package) which ^exposed 

SSTJS&^SSTwX so"a. i™ay no. disrurb. in this conven.ional example 
Sleaa 22at made lower one s,ep than outer .ead 22b by carrying ou. down »« process of 
the lead frame 22. 

W ? " ^a ^a^ 2»-^^ 

to prepare a level difference in a lead by carrying out down set P«**«.ng of l«d rame the 
processing depth beyond lead is needed, and the part and package thickness cannot be made 

[ h 0006] moreover - although the minimum package can be obtained as the si z< . of a package is the 
same as that of a semiconductor chip 1 - dispersion ,n the size of a ' , ™ of 

time of a mould resin seal - a mould - there is a possibility that metal mold ma> damage a part 

semiconductor chip 1 „ ■ j lir!nr r u: n wa r 

[0007] Furthermore, since adhesion fixation of the leadframe to a semiconduc o <*'P^J 
performed only by the inner lead side, although the case where fixation im he th ckncss d rec , 10 n 
by the side of an outer lead was not enough arose on the occasion of a mould resin seal, vsnen 

. • • 1 0/01 '2003 
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fix ation was no, enough, a mould resin needed to begin to dele, a wraparouno a„u - ^ ^ . 
thin ly on the surface of the outer c*d ^ ^ convcnliona , lcch nology 

[0008] The purpose of this ' ^ d which can make package th.ckness thinner. 

Mentioned above and ofle he s rn jcondocio ^ ^ ^ ^ ^ offa 

Moreover, the purpose of this i £ chi does not damage . Furthermore, the purpose of 

x^fiz:™* = > * ° f ? r ihe scmiconducior dcv,ce wh,ch does 001 

shaving **** on the front face of an outer lead. 

[0009] , n ! Thp eprniconduct0 r device of this invention piles up the 

[Means for Solving *c , P^em] d X N S same size on the surface of a semiconductor 
leadframe of a semiconductor chip *™™ , d and sem i C onductor chip of a 

chip, and sticks it through ^«^ 0 ^. l f ^ Xf a semiconductor chip is dosed by the 
leadframe by the bonding lhe front face of an outer lead. In the 

mould resin so that it may become flat tapped > ^ from facc 

semiconductor device which exposed {^"^^ reduced , and one step of inner lead 
The thickness by the side of the front face ^ol an trmer connected to an 

front face is ^^^^^^^^t^ thicLess of an inner lead is 
inner lead may not cross the front face oi an o ^ ^ ^ ^ than an 

o.^^^^-." -ewhere the down set of the lead is canned out, package 

So"^ 

he end faces which form the size of a ead frame ah cnip by lhe mould 

and are formed when a leadframe is piled up on .the surface of ^em>c 

resin can prevent breakage of a se ? ic0nd ^ ^ J£ced n0 only between an inner 

of the mould resin to the front 

face of an outer lead. 

[0011 1 c u t ,;„„i The oestalt of operation of the semiconductor device of this 

[Embodiments of the Invention] The gestalt oi ■ operau tJ of CSP 

invention is explained in detail using a /^f a ^ chip 1. 

structure which carried the »«^^^^S5Sr.S»ding pad 2 is arranged and a 
[0012] Near the center of surface la v.hich , the ' • f la 0 f this semiconductor 

emiconductor chip 1 is confuted. The le^mf 4 s °J «^ ]ead 4a for con necting with 
chip 1 consists of same sizes as a ^^^^h^^^. The attachment by the 
a semiconductor chip 1 * U p £ ^ £Sp 1 and a leadframe 4, and 
femtconductorch^p 1 and the ^£ ided' adhesives so that end-face 1c of a 

vsssstx i of end : y has ^ „ **. 

[0013] Instead of having not bent, a leadframe 4 reduces a ^part o i in , of ^ 

4c) of outer lead 4b. , atino /: vvas nerformed to the coining 

[0014] Thus, the bonding pad 2 allotted near [ where silver surface 4c of 

ection 5 of inner lead 4a which reduced thickness and w « J ^ 5 and a 
outer lead 4b, and silver plating 6 was performed ] the center o [ ^ sec(ion 5 is 

semiconductor chip 1 is connected by the bondmg w.re 9. Since ^one step of ng s 
low, the height of a bonding wire 9 can be ^ 1 ' 

[0015] Closure by the mould res.n 8 is performed by the surface U s.oe ^ 
Thickness of the mould resin 8 is made into the same height as surface 4c o. c 
although inner lead 4a. a bonding wire 9. etc. are buned and protected m the mould 
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, , l,ad 4b is evDO-ed to closure resin surface 8a. At this time, it is small in the area of a 
4C t f ° U Id n order o make hickness of a package thin, it is made for the mould resin 8 none 
r Ck t^nom^s top in rear-face lb of the end-face 1c and the semiconductor ch, P 1 of 4d of 

\ C r .fa ipaHframe 4 and a semiconductor chip 1 . 

semiconductor package has prepared the level difference ,n the 
[0016] Thus since ne he )eadfranie hke before . 

,ead with coining l does no need tc «rr> ^ semjconduclor lhickness of tip , 

Y°X^SSm^^ lead » of one sheet, and since the processing depth 
m P o?e than 1 double Precision of lead which a down set requires is not required of a lead 

i^SXZSSZ ^eSdSpackage mentioned above in order to make 
[0017] »^ £™ M resjn 8 in agr eement with end-face lc of a sem.conductor ch.p 1, the 
f Ht'l 4 u d ft a paekaee is first constituted so that the position of the resin dambar 1 7 may 
belonged along with t e periphery of the semiconductor chip 1 shown with the alternate long 
and SoTdash liL as shown in drawing 2 . moreover, the mould used at the „me of package 

£»T metal mold is made into the almost same size as the appearance of a semiconductor 
S^S^T-o- not tun, around it to the rear- face 1 b side of a semiconductor 
cn" p ' ft caSes out the mould only of the front-face side of a semiconductor ch.p In add.tion, 4d 
of end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17 
mOlS] Mm m0 oTuts the resin dambar 1 7 after a mould, and Leads 4a and 4b are separated 
seoarateTHere, before cutting the resin dambar 1 7, it is good that wetting with solder performs 
Sod s Iver Plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resin 8 
8 ■ if,n^,Sv with the silver plating 6 of the coining section 5 of inner lead 4a. If it carries out 
StiSTuS^S inn c essary and the sheathing solder plating of the front face of outer lead 4b 
Sfad^magerusTfter a mouldX at the point that the process which gives a damage to a package 
ran he reduced while it can earn' out cost reduction. 

^191Acco ding o this manufacture method, remaining as it is or since ,t can omit a part and can 
use thouST Equivalent in price as compared with the conventional mould package ,n the 
miufactfring process and resin mould process of the LOC leadframe currently performed 
conventionally the package of small and a thin shape can be obtained more. 
SI [ oy the way, ] the size of a package is the same as that of a semiconductor^ chip 1 ,n 
Ae mould field of the package structure shown in dj^wingl " dispersion in the size > of a 
Smiconductor chip 1 -- a mould - we are anxious about metal mold damaging a part of 
em icondu c o chip such concern performs a setup to which a mould field is expanded a little to 
TZic^ZoX 1, as shown in^lr*3 - it is cancelable namely the size o a leadfiame 4 

a ^Kin i a little - laree -•- form ne - the resin dambar 1 7 of this leadirame « 
fo^eTa i Z^ZZX-- mould - when the sfze of metal mold is doubled and formed, even 
SSAff^^of - semiconductor chip 1 - a mould - since metal mold stops touching 
end face 1 c of a semiconductor chip 1 . it can prevent breakage of a sem.conductor chip 1 In 
addition he gap G formed between 4d of end faces of a leadframe 4 and end-face lc of a 
Sfc^p 1 is buried by the mould resin 11 by closure by the mould resm 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould resin 1 1 after a resm seal. 
[0021] Moreover, if the package structure shown in djawjng 1 and drawmg 3 >s not enough as 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 w„ .double. tided 
adhesives in case the mould of the package is carried out, a mould resin wjl need to begin to 
delete a wraparound and a front face thinly to surface 4c of outer lead 4b. This can Preyen 
effectively surroundings — to outer lead surface 4c of the mould resin 8 by making the _ tape 13 
with double-sided adhesives with thickness equivalent to .he tape 3 with double-sided adhes.xes 
by the side of an inner lead intervene between the semiconductor ch.p 1 near the package 
periphery, and outer lead 4b, as shown in drawing . In addition, of course, it is good also as 
structure which combined drawing 3 and drawing 4 . ... u i,.„ r 

[0022] Moreover, with the structure of drawing 1 , drauine 3 and drawing . 4 .although si her 
plating 7 was performed all over surface 4c of outer lead 4b. if it does so. it will be expected that 
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lhe silver amount of eyes increases and cost 

^^^X^^^. • * 15 *™ ^ POrti ° n Whkh ^ ^ 
performed silver , plating ^ sheathing of lhe so)der p i at ; ng , 6 to 

[0023] Drawing sho* £ i th e e V^T h the cess of carTy out [ to the front face of 

U T 1 4°b f JSS E f th s°o d^ lS which gLs a damage after a mould to a package 
outer lead 4b / *neauiin£ ™ l " . im . ention does not eliminate this. 

increases as mentioned already, this im ennon of 0.3mm and a leadframe of 

[0024] In the gestalt of this op«Uon de^nbed ™ , w of 0.15mm and a tape with 

he thickness of the used semiconductor ch,p is f ^ inner lead . Moreover , 

double-sided -n^J^^S Sue of S *e thickness of an inner lead 
although the coining method *as " «M »«™ J h * Moreover , although the tape 

:.f h ssss =r^: s on . **. h 

is only good also as adhesives. 

the semiconductor chip by metal mo d can be P«vemea eii y conduclor ch j p placed also 
to make the adhesives which stick a leadframe orr te^**™™ of an outer lead can 
between outer lead sides, the wraparound of the mould resin on tne rrom 

j c u„,;„« **** i« not reauired. 



between outer icau »iuta, 

be prevented, and surface shaving is not required. 



[Translation done.] 
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DRAWINGS 
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[Drawing! ] 
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[Drawing 31 



t P. 




[Drawing 4] 




Drawing 51 
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[Drawing 6 ] 
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I TITLE OF THE INVENTION] 

Semiconductor Device 

(CLAIMS J 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a si 2e substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a. surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
*«ch of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the si 2e of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills . gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state, 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 
(FIELD OF THE INVENTION) 

The present invention relates to a semiconductor 
using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially eg ual in 6i2e to . semiconducter chip 
packaged therein. 

(DESCRIPTION OF THE PRIOR ART) 

in DRAMs (Dynamic Random Access Memories, having a 

large capacity, an LOC (Lead » 

(Lead On Chip) structure is mainly 



used which is cap>bu ef anowin9 m >emicenductor 
having e large ti2 , to be pick>9ed ^ a relative]y ^ 

P.=>ce 9 e. in order to meet . re ,ui rement of hiah . densicy 

»»un"„ 9 . BOWeV «- th « — «- of .„ inC re.sed 

cepecicv resulted in a requirenient e£ coi ^ c _ 

semiconductor p« k . g „ h . vln9 . Bi „ reduced ^ ^ ^ ^ 
level. Slmllarly . .^ eonductor p , ekagM ^ eUctronic 
■pplience. such f. e . lmil . MchinM _ 

IC cerds. e„ a th . Uke „„ ^ ^ ^ ^ ^ ^ 
compact structure in p. M with the „„„ ^ ^ ^ 
electronic .ppUence. toward . ccmpactMss FurtherTnore _ 

SUCh ' C °^'«-" °< a semiconductor p.Cceoe h .v. oe.„ 
retired with reo.rd t o not only the ere. occupied ov the 
semiconductor p. ck , 9 e. hut also the thickness of th, 
semiconductor package. 

in order to meet such requirements, a semiconductor 
device has been proposed which is called a « CSP (chip Scale 
Package," (Japane8e patent Laid _ open ^ n ^ i6h no ^ 

<-132<53> . In 8uch . csp ^ ^ ^ 

exposed at the lower surface of rv,- 

CC of the Package. Referring to 

Fl 9- 7 illustrating a det»<i«^ 

S « detailed structure of this CSP 

package, a lead frame 22 havin„ *w 

. e 22 having the same size as that of a 

semiconductor chip 21 is bonded to ^K 

aed Co th « wiring surface of 
the semiconductor chip 21. tha r < 

f that is, the surface 21a. i n 

such a fashion that their r-~~ 

" Responding edges are aligned 



5 



0 



with each other, by means o f .„ adhesive „. ^ ^ 

«. ot ch. lead fr . TO 22 are connected to tfce eemiconducto _ 

eh.p 21 by mean. o£ beBiiag wirw 2< . n thij s i m 
.ncap.ul.tans process i. ctrried out usi „ g . ^ 
In thi. encapsulate proce£s _ the semieondueter 

« 1. encapsulated by the ro ldi„ 9 re6in , 5 „ u< 

toward it. .» rf . e . m< th „ eby ciMlng surf>M ^ ^ 

each outer lead 22b to ~ 

a 22b to be exposed at the surface 25a of the 

molding resin 25. 

1» this case. lt lt necessary ^ provi<je m steppe<j 

lead structure i„ or der to preve „ t ^ ^ ^ 

~rvi„ g to connect the imier iMds co semiconductor 

chap 21 £rom being protruded ^ # ^ ^ 

resin ,s nush with th . sur£aces o£ ^ ^ ^ 

"h. To this end , in tMs conveneioMi ex ^ ie _ ^ 

frame 22 is sub-jected »-« ^ j 

ejected to a down-setting process so that 

each inner lead 22a is lower th.„ 

« lower than an associated one of the 
outer leads 22c by one step. 

♦ 

Iscbjbci Hatters to be solved bv the invents, 

In accordance „i th the above ^ 

technique, compactness of a semieon^ 

semiconductor package can be 
achieved with regard to not only th . 

OC onl V the area occupied by the 

semiconductor package, but al so the rh - „ 

iSO th e thickness of the 

semiconductor package. H owev e - sinee rh - 

e -. since this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip l has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip l has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. m this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is .to solve the ' above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
preventing its semiconductor chip from being damaged during 
an encapsulating process using a molding resin. Another 
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o^ect of the invention is to providfi . .^^^ 
device having a 6tructure ^ eiiminacing a 

requirement for its outer lead surface r„ u u 

sunace to be shaved off 

after an encapsulating process. 
.[MEANS FOR SOLVING THE SUBJECT MATTERS] 

The present invention provides . semiconductor device 
-eluding a semiconductor chip, a lead frame having a si 2e 

substantially eoual to th*t- -w 

quax to that of the semiconductor chip th 

lead frame being bonded to a surface of the semiconductor 
chip by an adhesive layer interposed therebetween under the 
condition in which the lead frame is overlapped with the 
semiconductor chip, bonding wires adapted to bond inner 
leads included i„ the lead frame to the semiconductor chip 
- resin encapsulate adapted to encapsulate a region 
toward the surface of the semiconductor chip in such . 
^hion that it has a surface flush with a surface of each 
of outer leads included i n the lead fram e to" expose the 

thickness at a surface thereof in such « # u • 

°t in such a fashion that the 

bonding wire connected to the inn . r , „ „ 

o cne mner lead does not extend 

oeyond the surface of an associated , w 

sociated one of the outer leads 

whereby the surface of the 

the inner lead is lower than the 
aurfece of the outer lead by one step. 



In the semiconductor device of the present: 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. i„ this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip in an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged, m this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

[PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Pig . 1 iB a cres8 . 8e « ional vlftw 
illustrating a CSP structure in which a lead frame 4 having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip l. 

The semiconductor chin i . ^ • 

cmp i as provided at its wiring 

surface, namely, a surface la u <«.w w ^ 

j Aace ia * with bonding pads 2. These 

bonding pads 2 are arranged > n ... 

9ea ln th * vicinity of the central 

Portion of the surface i a T ^ i ^ * 

Aa - The lead frame 4, which is 
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cached to th. surf.c. a . of t h . se.,icon d uccor chip , ^ 
th. .. m . siz. th . t of the «n,i conductor ehip x _ Tj)e 
l..d fr.»* 4 include iraer leads 4. . d . pted to come ^ 
contact with th. ..^conductor chip i, . nd out „ <b 
«ch s^ino „ .„ teminal ^ att>chTOnt 

batween the semiconductor chip , „ d le>d £r>me < ^ 
achieved by ov. ra appi n9 the eeiniconduetor cMp , ^ ^ 
ta. 4 with ..ch other i„ sucn . £ . shio „ ^ ^ ^ 
surface lc of th. s.*icon d uctor chip x is ^ ^ 

...ociatad on. of .nd aurf.ca. <d o£ the ^ fc - 

-t.rp.si03 . douM e-sidad sdh.siv. tap. 3 b .t„..„ th. 
=v.rl.pp. d semiconductor chip 1 .„ d leod trM , e , 

The la. d fran* < hM . strueture ^ ^ 

• ra d „ca d thichn.ss at a o.sired portion tharaof . That is. 

each inner lead 4a * • . 

4. has a coining portion 5 having a 

thichnass les. than th.t of .„ associated one of t „. ^ 

Tha coining portion s i. £orTOd by coining . 
- «. of th. inn .r l.. d oppotite „ ^ 
-rfaca of tha lnn . r le . d , ^ ^ 

Accor d ingly, bonding wlrea 9 

s iraa 9. which connect the inner lead. 

C ° b ° ndin9 Pad ' 2 «*• semiconductor chip > 

~s P ectively. have . height i 0 „ e r than . sur£ace o£ ^ 

-tar lead , b opposite to th. bonding surface of tha outer 
»••<" <b. that is, th. surface 4c. 

« 

F ? r the coining portion 5 

^ ^:on 5 of each inner 1 ad < a 
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arranged' at a level lower th«« 

ei lower than the surface 4c of the 

associated outer !.. d <b by virtue of the above mentioned 
thickness reduction, a eilv.r pl.ting process is conduc « d 
to form a silver pl atin 9 film 6 . The ceini „ 9 § 
form.d with the silver pl. tlng tUm f „. cotmcc ^ ^ 
the bonding p. d . 2 lrrin9ed ^ ^ ^ 

semiconductor chip , by mean, of the bonding wire. , 
respectiv.lv. since each coining portion 5 is arranged .t 
• level lower than the surface ,c of the associated outer 
lead 4b by on. st.p. the associated bonding wire s can be 

controlled to have a k^^^u- -> 

6 a hea9ht Iower than the surface 4c of 

the outer lead 4b. 

An .nc.psul.ting proc.ss using . TOading resin ± , 
conduct.* .t . r .gion tow.rd th. surf.c. o£ th . 
..miconduccor chip >. thereby £orini „ 9 , ^ 

Th. tbic.cn... of th. r..in .nc.psul.te , is determined 
» ~* . f.shion tb.t th. r..i„ .„c.p.ul.t. . flu . h 
with th. surf.c. < c of th. outer le.d. < b . t ic . ; urf . ce 
" Th. inn.r l.. d . „ and bondin9 ^ f ^ 

encapsulated by th. r.sin enc.psul.t. e so th.t they „. 

Protected. The surfaces 4 c of »-k 

S 4C of the outer leads <b are 

exposed at the surface 8a of the r«*<„ 

cne resm encapsulate 8. i n 

order to reduce the area of the Dack«„ k -, 

e P ac «age whale reducing the 

thickness of the package, the 

*- » . cne resin encapsulate 8 is 

Prevented from extendinq beyond #»»r-K 

xona each end surface 4d of the 
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lead frame 4, each end surface 2c of th* . • . 

•ic or the semiconductor chip 

1C snd the surface ib of the semiconductor chip ». 

«nc. the semiconductor p. ck . 9 . configured es 
mentioned ebov. he. . 6t . pped lead ^ ^ ^ 

coinin 9 process, it is unnec.s.sry for it, Led £rlme „ be 
— The semiconductor p.c,. 9 e hs. . thickn .„ 
correspond^ to the sum of the thickness of the 
semiconductor chip, the thickness of the douMe-sided 
adhesive tspe. „d the thickness of one l.sd sheet. The 
thickness of the semiconductor P .ck. 9 e csn he minimis 

°" «* the semiconductor P .cke 9 . 

Reives no m.chi„i„ g depth. oorrespo„di„ 9 to st i.est two 
times the lead thi 

thickness, r.qmred in . down-set structure 

the febric.tion of the ebov. wleo- 
semiconductor P ecke 9 .. the >.. d fr.m. < used to febric.t. 
the semiconductor P eck. 9 e is srr.n 9 ed with respect to th. 

sT " * 10n9 Pt " Phe " 1 - 'he 

^conductor chip > i„ dicated by ^ ^ ^ ^ 

so as to align each end surface 8 h ft f ^ 

SU " ace 8b °f the resin encapsulate 
with the associated end surface le nf 
ch ace lc of the semiconductor 

c *P 1. The mold used i n th#> ^=,k • 

n tne fabrication of the 

semiconductor package has a size 

S12e substantially equal to the 
i2 « of the semiconductor chip i TK 

* ' The -esm encapsulate e 

18 m ° lded °"ly « a region toward th . 

ard the surface la of the 
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semiconductor chip 1 while being prevented from spreading, 
on the surface lb of the semiconductor chip i. Each resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4 . 

After molding, the resin dam bars !7 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
<b. it is desirable that, prior to the cutting of the 
resin dam bars 17, a silver plating film 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate 8. The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating fii ra 6 on the coining g ^ ^ 

inner leads 4a. i„ this case, it is unnecessary to conduct 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
processes, which may damage the pacxage "after the 
completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it is possible to use the 
fabrication process for LOC lead frames and the resin 
Elding process associated therewith as they are or while 
P-rtially eliminating the.. Therefore, it is possible to 
**ain a package having a .ore compact and thinner 



structur" whil being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1. however, if the semiconductor chip 1 has a deviation in 
size, the mold may then damage a part of the semiconductor 
chip i. This is because the package 'has the same size as 
the semiconductor chip a at its molding region. Such a 
problem can be eliminated by setting the molding region to 
■ have a size slightly larger than that of the semiconductor 
chip i. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip l, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4, the mold does 
not come into contact with the end surfaces lc of the 
semiconductor chip i even when the semiconductor chip 1 has 
a deviation in size. Accordingly, it is possible to 
prevent the semiconductor chip i f rom being "damaged. 
Although there is a gap G de f ine d between each end surface 
4d of the lead frame 4 and the associated end surface lc of 
the semiconductor chip 1, this gap G is filled with the 
molding resin 11 during the formation of the resin 
encapsulate 8. Thus, the end surfaces lc of the 

semiconductor chip l are proterroH w 

Protected by the mold resin 11 

after the formation of the resin encapsulate 8. 
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Furthermor , in the semiconductor package structure 
shown in Pigs. 1 and 3. if the lead frame is in a stat 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double- sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. i„ this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ouuer lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown i„ Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. i, 3 or 4 , this ^ inevitably reeult 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating fil m , as indicated by the reference numeral 14 in 

Fi 9- 5. in this case, there Sc *~ 

' " ere as a n advantage in regard to 

5. The reference nume-*i -> c j 

"ume^ai 15 denotes an area plated 
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with no silver plating fi i m . 

Fi9. 6 illustrates an example in which a solder 
Plating £il m 16 ia formed on ^ ^ ^ ^ ^ 

lead 4b. As described above, the formation of the solde- 
Plating fil m on the surfaCft q£ ^ ^ ^ ^ 

involves an increase in the number of presses damaging 
the package, of course, this is not avoided in the present 



invention. 



in th. .bov. TCntioned embodiTCnt o£ the preMnc 
invention, . ..Conductor chip ^ ^ ^ ^ 

t " Ctae " ° £ °- 3 -■ Th « >— *«— us.d h„ . thiclcnest 
of 0.i5 «. » so . the double . 6ided adhMive hM ^ 

tot.! thiCn... of 0.05 «. inner j eads wer . Bubj . eted 

to . coining preces . te have eoinins pertioM hjvin9 ^ 

thic-ne., of o.o,s «. Mthough the ceinin9 ^ 

»»d ., . „e thod £or reducing thictaeM ei ^ 

l««ds. . h.».. tehiB , pro „„ ^ be Mthou3b 

dOUbl -" d ' d ,dhe "- »»' »« u.. d . -„,«.„. ,„ 

•tt.cbino th. ..^ cenducter eMp to fr> ^ ^ 

adhesive may be simply used. 
(EFFECTS OF THE INVENTION] 

lead spu™^ a stepped 

°* each inner lead AccordiLw Caon an the thickness 
■ -achining depth exc^^^e^eaS " u f»« c —*ry to give 
"•chining depth is required in th! t thlckness - Suc « a 

quarea m the conventional method in 
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produce a semiconductor packaeJ h!«,- 18 P° 88i "e to 
Since the lead frame rtSS?/ 
of the semiconductor chip in Se£2£2 y ^f 9- * than that 
invention, it i 8 possible to IfSSf?? Vlth the P r «««t 
semiconductor «^f« i^SSS^ gT*"?^ 

Moreover, it is b«..<ki. » 9 toy the 
from spreading on the P"vent the molding resin 

the adhesive U^t^g^^** out ~ ^ads because 

of the semiconductor chip is SL tSL!2T t0 . the 8urface 
leads. Accordingly it f- a PPlied to the outer 

outer lead .urfJSJ. necessary to shave off the 
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